th position has been showed in stick and connected to 3 rd calcium ion (c) Gradual decrease in the absorbance of BAPTA at 263 nm with increasing Ca 2+ concentration was monitored in presence of 25 μM of Cdh23 EC1-2(WT) (Black Circle), and in 25 μM of Cdh23 EC1-2(D101G) (Blue circles) independently (for further experimental procedures see text S1). Black line represents the four sites binding model fit for the WT. Blue solid line represents the fitting using three sites binding model and magenta line represents fitting using four sites binding model for the data correspond to Cdh23 EC1-2(D101G). The four binding site model for WT and three model fit for mutant was accepted from the F-test. (c) Gradual decrease in the absorbance of BAPTA at 263 nm with increasing Ca 2+ concentration was monitored in presence of 25 μM of Pcdh15 EC1-2(WT) (Black Circle), and in 25 μM of Pcdh15 EC1-2(D157G) (red circles) independently. Black line represents the fitted curve obtained using three sites binding model for WT. Red and blue line represent the fitted curves obtained from three and two binding sites models respectively for Pcdh15 EC1-2(D157G). Three binding model was accepted for both WT and mutant from the F-test.
: Purity and folding of the proteins(a) SDS-PAGE picture of all protein variants after size exclusion chromatography (b) Size exclusion chromatography (SEC) profile of the proteins performed at 50 µM Ca 2+ using S200 GL column. (c) Putting the elution volumes in the calibration curve suggests the monomeric elution for all proteins in the monomeric forms.(d) Circular Dichroism (CD) experiments were carried out using Chirascan spectrophotometer at room temperature. Before CD experiment proteins were dialyzed in low salt buffer system (1 mM HEPES, 10 mM NaCl and 50 µM CaCl2) and finally CD spectras were collected of protein of concentration 15 µM. A quartz cell of path-length 1 mm was used for the measurement. Circular dichroism spectra of all the proteins obtained at 50 µM Ca 2+ buffer showing the peak at 216 nm denoting the β -sheet rich structure of all the proteins. Figure 1 ) (a) We covalently immobilized the C-terminal of unlabelled Cdh23(WT) on a glasssurface. Next, we incubated the surface with Cy3 labeled Pcdh15(WT) for 15 minsfollowed by thoroughwashing. We then visualized the surface under TIRF microscope by exciting with 532 nm laser at an exposure time of 300 ms and observed fluorescence signals (green spots)from theCy3-Pcdh15(WT) pulled down by Cdh23(WT). To monitor the specificity, we incubated the surface with 5mM EGTA buffer for half an hour under dark where EGTA chelates all Ca 2+ out and monitored the signal again (right panel in a). We observed 92% drop in fluorescence signal, suggesting the interaction is Ca 2+ dependent. (b) The pull-down of Cy3-Cdh23(D101G) by surface attachedPcdh15 EC1-2(WT) was performed, and subsequent loss of signal was monitored after EGTA wash (Right panel). (c) The pull-down of Cy3-PCdh15 (D157G) by surface attached Cdh23 EC1-2(WT) was performed, and subsequent loss of signal was monitored after EGTA wash (Right panel). . We modified the APS tip with bifunctional NHS-PEG-Maleimide followed by polyglycine attachment as described above for smFRET and force spectroscopy. The density of the bifunctional PEG was maintained at 100 %. Next, the C-terminal of one of the protomers (analyte) was attached to the tip using sortagging, and the other protein was used as a ligand in 1 mL tube. Each cycle in the experiment consists of three steps.
Step 1 is the baseline-correction where the sensor tip is immersed in the buffer alone for 30 s.
Step II is the association step where the tip is dipped into the ligand proteins for 300 s. The third step is the dissociation step where the tip is again immersed in the buffer for 300 s. Data-fitting to 1:1 reaction model was done using the inbuilt fitting program of the Instrument.(a) The complete binding run for Cdh23(WT) -Pcdh15(WT), Cdh23(D101G) -Pcdh15(WT), and Cdh23(WT)-Pcdh15 (D157G) performed at 50 µM Ca 2+ buffer are shown here. This depicts that the mutants are having lower on-rate and higher off-rate. (b) A normalized plot of the binding only during dissociation is highlighted here which clearly demostrates the lower off-rates for mutant-complexes. The rates were estimated from the 1:1 reaction modelfit to the data (mentioned in main-text). It is observed that the energy landscape of the WT complex has one well-defined energy basin, which is occupied by most of the conformations. However, the mutants have much higher conformational heterogeneity leading to broader occupancy of the energy landscape and the conformations are concentrated in two major energy basins with multiple small clusters inside them. This indicates that WT complex adopts a relatively rigid conformation but the complexes of the mutants are more flexible and exist is atleast two major conformations. The correlation in the motion of the nodes was used to weight the edges and is depicted as the width of the edges. The WT complex is connected with more nodes and stronger (thicker) edges compared to D157G and D101G complexes indicating that the force-dispersal in WT complex is more than the mutants, thus making the WT more resilient to force and less vulnerable to force induced dissociation. Cdh23 (D101G) -Pcdh15 (WT) 5.8E-03 ± 7.4E-04 9.9E+03 ± 5.9E+01
Cdh23 (WT) -Pcdh15 (D157G) 3.2E-03 ± 6.6E-04 6.5E+03 ± 2.3E+01
